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^ OFDMA 7l«V^ ^^ei aI^.^^^ 71^1^^ ^ ^-1 ^"^^"^l 

OFDMA 7l«J^ ^]^^^ ^fl^^^ ""^^ ^^^^ ^ 

^ -^^^ oleltV OFDMA 71 Al^-^^ ^^-^^l^^ ^^>-^^> ^^"^^^^ 

ol^^^V^ ^7m ^1-1^^1-^ ^1^^^ ^^1^1^^* ^'^'^^'^ ™ '^^"^ 

CP ^^V^ ^1^^>^. FFT .^eltV ^. ^-^^H. ^^-^^^^ ^>^^1 
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OFDMA, ^1^1^ ^fl^. ^"^^^^^ 
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0FDMA7l«V -1^^ ^l^l^^ ^^^1 -^^Upparatus and 

method of phase distortion compensation for OFDMA based cellular system} 

^ 1^ OFDMA 7l«V^ €*e^ -1^^^^ ^«o>*^ ^^'^ 

H 3* OFDM -a-t ^a^V .1-1^^ Tx BVo,=J Tx -J4i>^ «^ 

^ 4^ ^ «^v^^ .J.] c,Hl 4^ OFDMA 7l«V ^1^1^^ 
^J-^lo^ u^B}^ 1:^£<=>14. 

^ 5^ ^ .^^^ -J^l c^Hl 4^ OFDMA m -1^^^ ^1^1^^ 

^ OFDMACOrthogonal Frequency Division Multiple Access). 7]^^ ll-^i ^1^^^ 



<6> 



22-4 



' m■^ ^^>: 2003/10/1 

1020030032932 ^ r 

^3.^]^ 4^ '^4^* m OFDM 7l'L> €l-e^ ^1^^ 7]7]^^ ^^1 

- oj^ c^s^ 7H it^oi ^io>slui ^t:!-. ^isl^v 4^J=t!: Aiwi>.i- 

'=>]^ «r^^l^i^ 4^ 5lloli^(Multipath fading) ^fl^S. 91^ ^^7} 

oieitb tm^m^^^^ ^l-l^"^! ^^^^^ ^^^1 '*'^* ^^^^ 

Ai =^711 ^ OFDMA ^]9}r5\JL $14. 

OFDM -J--^^ 4^ ^iq-^ 4^ -^^^^ OFDM -Jl: -J:<^1 # N 7fl^ 

^«J*3X1-^^ OFDM ^^>7l 71^1^ ^^J^l^ ol^^o^^El ^^J^ 

^ FFTCFast Fourier Transform) m 4^* ^*S*>fe ^'='14. 
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1020030032932 ^^^>^ 2003/10/1 

OFDMA^ ^^^^^ A^til^l: 4^^^^^ A>-g-^H ^^ofl -^-^^VtII rfl^^*>7fl ^ ^ ^ 

^^SX^ OFDMA 7l«J €^e^ ^l^e^ 71^1^^ ^11^ ^^1 ^ «<^^^^ ^l^^^l ^ 
^ ^^ofl tc^- OFDMA 7lti}^ ^1^^^^ 71^1^31 

OFDMACOrthogonal Frequency Division Multiple Access) 7]^J:^ ^1^^^^ 71^1^ 

ol sfl- «<3-^oll (a) tq.^ -I^^^S^E^ OFDM ^^d^^, 7l§ b}o1 

Ai^l- o]^^}cx\ zl-z^-^ ^S^:lV^ ^l7l^>JL, FFT(Fast Fourier Transform) H^^}^ 
^A]; (b) ^7] FFT ^^el^ 4^ OFDM ^J^* ^44^ ^^fl^ ^^^^ 

^^1; (c) 4>7l ^^B-a ::Lf-^s ^7] 4^ ^i^^o^ OFDM ^Jl:^ ^^^V 

^^1; ^ (d) ^7] 4€€ ^^11^ ^1-^ OFDM ^1:^ ^fl^ - 

<16> tV^, ^ ^^^^ OFDMA 7ltiVsl -il-ei ^l^^fl 7lxl^2l ^ ^ 
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<17> 
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OFDMACOrthogonal Frequency Division Multiple Access) 7]^^ ^]^^^^ 7]^]^ 

4^ o]^^os.^^] ^^Slfe OFDM ^« :^^*H 4S*m ^^Hl 

^71 7lxl^o.s. ^AlSl^ t:1-f^ <='l^^^ OFDM ^^^^V^ ^iTl^Vfe 431: ^ 

;^17171; ^Jl: iJl^^V ^I7l7l7> iJl^^J^ ^171 tb 4^ OFDM^Jlr 

^ FFTCFast Fourier Transform) FFT ^^Bl7l; ^7] FFT ^Bl7l7V FFT ^^Itb 4^ -1 

^^21 OFDM ^#<=11^i 4 <='lf-^<=>fl ^^fl^^ ^^fl^ ^^^1' "^^^ "^"^ 

^o.s^^ ^Ai^ 4z^o^ OFDM ^Jl:^ ^^n^, ^7] 71^1 7l§ ^Jlr B^-ol-j7j:Oi X\^7] 

^V7l ^^11^ nf- ^sl7l7> ^#^V ^^11^51 rf^ o]^^o^ OFDM ^Jlr^l <ifl^^ U^^V^ 
^l^Al^V ^^>7l; ^ ^71 7]<^m &%7M^] i^^tb ^^11^^ 

ol^^oi OFDM^Jl:^ A ^]^^^ ^fl^^^l - ^"^"^1 ^^^^ ^ 

<^}efl-flAi^ ^^tv #315. ^ ^^>fe 7l^^oHA^ ^^o^ 

£ 1^ OFDMA 7ltiVol ^1-5^ Al^^^Sl ^2:1- M-^^ l:^£<^m. 

H 1^ #^*>^. OFDMA 7l^Sl ^l^^'HlAi n7fl5l ol^^(200-l~200-n)^ 

71^1^(100) OS ^«<^*^ ^S* ^«fl '^•fl^l^^ ^i^^ *>^1 ^-^^-^ ^1^^^ ^''^ 

^ofl 4.4....^«nV3.o:| ;^o^ Al^^ 7>^J1 9Xo]^\ . 
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<21> 
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<22> oli^o^ olJ§.^(200-l-200-n):Bl- 71:^1^(100)31 Tx ^^l^cJ^ 4^4 :ac«l§ 

<23> S. 2^ £ ISI 4 ol^^o^ 7l;^l^<^l Tx Bl-olT^j Al:^ ^ 71^1^^ Tx Hl-olT^J a] 

<24> £ 21- 71^1^(100)^1 ^^7]7} l(200-l)Sl ^o]vi^^ 

^^%t:^JL 7\^^ ^, 71^1^(100)^ ^^7m l(200-l)S.^Bi ^-i: ^^l^J* 

7l§o.s. ^>c^ 71^1^(100) =^^71 A^S^ Bl-ol°j^ ^^c-lB^t^. cl-€: ol :g-^(200-2~200-n)5l- 
ol^^ 1(200-1):L>^ ^^l^J ^^V7l- ^J7lc-11 ^4. al-21-Ai, 4^ ol^^^^o^ c-flolE-ll-^ 
Sifl^ol ^S7]J1, <^^^ ^^]] 1^71- 

<25> olnfl. :^A4o:) cl-^^ ^^^^ ^ ^ ^cf. 

<26> £ 3^ OFDM ^1: ^2:5^1- 71^1^51 Tx ^o]u^ ^Jisq- ol^^o^ jx Bl-ol^a ^^^V5l ^^1 

» £Altb^. 

<27> H 3^ 71:^1^(100) ^^715^1-, 7V^> ^1- Bl-olnjol ^^^^ o]^^ l(200-l)2l-Sl 

OFDM ^1- 

<28> olnfl. 71:^1^(100) ^^7lfe '^l^^ 1(200-1)^ ^Jll- ^2:^1-71 ^^V^i <^1 

1(200-1)51 OFDM ^1:^ Al3l-:g(a)^ ^^^1 ^^^>JL. ^7l ^:§^ Al^^(a)oll ^1^1 <y: 
Ji 411: :iJl^^>(b; <='1^1- CP(Cyclic Prefix)^!- ^) a7l^J:^^ c-l^H, FFT^ ^]^^ic) 
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r #^ "^^^V: 2003/10/1 

1020030032932 ^ ^ 



<29> ZL 



<30> 



elJL, 71^1^(100) ^^A7]7} ^V7l ^^^J FFT X\^^Mc)^S.^^ FFT ^^>(d)^ tflol 
Ei# FFT ^]m<^, m ^]^^ 1(200-1)5) ^^c^] tflolE^* -1^^ 

1(200-1)^1 ^^1- ^^"S-^^S. 4^^Vfe ^<=>14. 

-H. 71x1^(100)01 oi:^^ 1(200-1)^ B^<^l-<^^ <^l-§-^>- ^"J. 7lxR(100)Sl 

71^ Bl-ol.J ®* ol^^ 1(200-1)^ ^J^^7l5l-Jl 7J^^VJ1, ol^^ 151 ^1^ X\ 

A oil B}ol-J ^1^<^1 Sfl^^ ^-^-1 ^^-J^- "^^1 ^1^^ 1(200-1)^ -J^Bl- 

oi^goi CP "LHU^ 321 (2)) 1^ ^^^^ ^• 

<3i> ^ ^ - QMi/N . 

[==r^^ 11 

c^7l>^ ^ipff^ 1^^ OFDM k ^^^^^ '^^"^'fl^ 

ol 4^ ^^J^J^. nslol tq-^^S 3^ilol^ .11-4^ SAl^l-i, FFT H7l» 

M-Bl-Vfirl-. 

^V^. ol^^oi .J^Bl-ol.jol CP (2) -^^"-^ 2^ '^1'^ 

E^- ^-^-1 cVqBl- 4^ ol^^ofl ^^^^^ ^ <y^-Jl-^> :LV-^(Inter 

Symbol Interference; ISD^l 



<33> 



<34> 

[^^^ 2] 

<35> 



^4 
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cf. ^}%-^ ^^l""^*^! ol^^(200-l-200-n)^ ^Jl: ^-1-<J ^^l^^^V CP ^ 

^> <^ao147lvK FFT (®~(5))<^lAi ^ ^^'^'l ^S^^. 

<36> olsq- ill-^ 1^^1^>7l ^ ^JAI c^lofl 4^ OFDMA 7l«J: €1:^1 ^1-^^-8: 

<37> H 4^ ^ -^^1 OFDMA 7lti> ^1^^^ Sifl^ 

^v^l^ ^2:* M-^'fi 

£ 4* ^^S^}^. ^ ^^^1 ^l-^l OFDM 7l«J: ^1^^^ 71x1^(100)^ 

2(1^ Wm)^ CP ;^17171(410). FFT ^^el7l(420), ^Hl7l(430). 
^>^7l(440-l-440-n). ^^7] (450-l~450-n) -J^H^-1^<3 ^^7U460)# 

i-^^V4. OH, m ^>^U400)^ 71^1^(100)^ ^-j7lo,l i^SlcH oj^ .^^1^.^ 

ol^^(200-l~200-n)oll AA ^-^Bl^, ^ o^m^ ^>^^ 

U^l- ^^1(400)^# tflS^o.^ i^-Bi-tfl^t:!-. 
<39> OH. -J^^ol-.^ ^^7l(460)fe B^ol-J ^-^71(461)^. H^ol.J ^^7l(462)# i 

<40> ^V^K400)^ ol^^(200-l-200-n)o^^Bi ^-J^^ OFDM -J^^l 

<4i> CP ^.17171(410)^ 71.1^(100)0^ ^-J^^ ol^^(200-l~200-n)o^^Bl^ OFDM 
4]^^ CP ^7^V(b)^ ^ITI^V^. FFT ^El7K420)fe ^71 CP ;^l7l7l(410)ofl m CP7> ;^171€ 
OFDM ^1:^ 2-€- ^^ll^^l ^«fl ^^^1:4. 
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<42> ^^11^ ^e|7l(430)fe FFT m7]{420)7} 2.€- ^4^^] 4^tb ^ <=>1^^ 

(200-l~200-n)ofl^^ tflolB] ^2:^1 A>^§>fe JL^^ a>-§-^>o^ z^-z^-o^ o]^^ c-11o1e^S. ^ 

<43> olufl, 71^1^51 Bf^l^J ^^71(460)^ Bl-oli^J ^Aja ^^^7l(462)fe 2.^ <^1^^ 

(200-l~200-n)^ 7]^]^ Tx ^1: Bl-olnjofl rfltfl ;^l<?iAl^V^ ^^*V<^. ^'^i'^l ^1 

o^X\7^o] o]^^^^r.J. 111-51- ZLSlJl, B^-olnJ 2:^71(461)^ O.^^ 



<45> 



<46> iiji^ ^J-^l(400)^ O] 7]^]^ 7]^ 4olxg(ie,)^ 7]^O^S. 

(200-l-200-n)os^Ei ^^Slfe Ai^» 42:tb^. <^H ^f-^H ^^V^ ^1^^ 

(200-l~200-n)#Sl A]^ B^olPj o,le^ofl o^^v 4^ tilolEio^ ^fl^^ ^^-^ l^^ej ofleluV 

^71 S. 3<^1A-1 ol^f.^ 1(200-1)^ Al^(a)^ 71^1^ OFDM aI^K®) o.s^Ei 

o]^^^ 7]^^S. ^m^n^ ^^V^ S.^ ol^^l-o^ El-olPj olje^^ CP 

<?_HlAin> «^^>^5Slo1, oi:g-^(200-l~200-n)5l ^ij:^ ^7] lA ^^1 ^l^l^ Tx ^1: Hl-o] 



<47> 
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ojJg-^l- (200-l~200-n)2l Bl-oli-Jli)-Sl ^VolnV^-o^ >^^§>fe i^ll^^* 71- 

^iTfl €4. ttj-el-Ai o]:^^!- (200-l~200-n)^l ^*>fe ^ rfltt ^fl^oil tfl^A^^ 

^cfl^ ^l^^l^ (^1* ' *^*)^ ^ "^^^ ^^""l 7>^€:l-t:l-. 

<48> ^^^7l(460)fe -^7lt}: tiV^q. ^o] vflsl 2.^ (200-l-200-n)oll tfl 

n ^, ^^^1(400)1- m 71^1^ 71$ ^o]xQ ^ ^l^Al 

^^^S^l^ ^^1(400)7> m :a-^-ir ^ ^ 9X^^ 

<49> nelJl. ^7] Bj-olig ^^71(460)^ 21- ol-^^(200-l~200-n)sl ofl^(Preamble) 

ofl 1^^^ Jl-B-^ oj^^flAj, zl- oi:^^(200-l~200-n)^ -^cfl :^]^^^^■^ ^^tb^. 

<50> ^l<gAl:7V ^^^^7l(440-l-440-n)fe ^^l^J ^^71(460)7} ^^?!: ^l^^l^ 

(440-l-440-n)fe ^^7l ^tj-^ l^Hl^i sfl^^ ^^'^l:^ 4^^^^ 

i^n^ 4] ^- ^' 

<52> ^11^ ^ ^5}-7l(450-l~450-n)fe ^^7l ^o] stfl^^ ^^>ol 2^ o] 

^^(200-l~200-n)^ cflolEi ^1^^^ 4 ol^^ofl ^t^^ ^1L>^4<^1 ^flt!: ^fl^ t!: 4 

<53> ^^^"^1 ^*V^. 71^1^31 ^^71^ a.^^J-^l(400)<^l sl^^i 

^^(200-l~200-n):L>^ ^7l5^ ^^V£ €-8- ^Jl, ^fl<=>fl ^l^^*^ ^l^S^RV ^^L^ll 

ttj-ej. :g.;5l 0.5. :^3l-^V7l t^€-<^l 4^tt ^^71^1 a^^]^ 0^0^ ^ oj^. 
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<54> ol^l-3l- ^ ^A] o^joil 4^ OFDMA 7ltiV 'tl-e^ 7]:^]^S\ ^7] S^^ 

<55> H 5fe ^ ^^1 <^1^1 4^ OFDM 7l«J: M^^^ 7]:^]^^ ifl^ 

<56> S. 5* 71:^1^(100)^ Tx 4^ ^^l" "^^^V^iKSSOl) . 

74 ol^^(200-l-200-n)^ -^a^^l^xi ^1<S^ 7l;^l^(100)^S^B^^ Tx ^J-f 4'=>l^J-i: 
^s.^>al, ^al- ^^11 Tx ^1: 4^1^J^ ^-§-^M i^^l<=>lt^l- 71:^1^^ ^^71^ 

^^^V4(S502). oH. ^71 71^1^^ ^^71^ ^^^^ 74 ol^^(200-l~200-n)o.S^E^^ 
OFDM ^d^^ ^71 7l^K ^^7l<^l i^Slfe S>ll^ ^4H>^1(400)« ^fl^^l 

Ao>slji, 71^1^ ^^71^ ^:^5l 141^^1 no]^] tb4. 

<57> 71:^^1^(100)^ ^JlrBl-'^l-J ^^71(460)^ 7^ cl^^^o^ :.1<a aR>^ ^^^V 4^. ^^1^ 

AR> m ^01^ ol:^^#^7ls1 ZLl-S^ Al7lal 7_1- Hf-c-ll cfltV 71^ Bfol^J o] 7]^ 

El-oltgofl tfltl: ^^1^^ ^1^^4(8503). 
<58> ZL^lJL iifl^ ^j-^1(400)^ CP ^H7l(410)fe ^71 ^^1 (S503)<='ll ^ 

71^1^(100) 71^ Bl-ol^J Ai^cfl ^7] ol^^(200-l~200-n)^S^Bi ^^isl^ OFDM 
Aj^o^ CP ^:L>^ >ll7l«>i, FFT ^el7l(420)fe ^7l CP 4 ^1^^ 

(200-l~200-n)os.^ti^ OFDM ^Jl:* FFT el ttT:l-(S504) . ^. ^ ^^1 ^1^1 4^ ^ 

^J-^1(400)fe 7_l-zl- oi:^^(200-l-200-n)Sl b1-o1-Jo)1 cflt!: ^-^t!: ^Hl-ol 
71^1^(100) 4^151 Rx 4«=>1-J<=»fl 44 <:>1^^(200-l~200-n)^^^4 ^ 
^al- ^«fl ^^^^ OFDM FFT ^-Isl^V^ ^<^14. 
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<59> ZL^JL ^s]7l(430)7V ^7] S504<^1^i FFT OFDM^-i-^ ^ 

^(200-l~200-n)Sl =L^^S. ^e|^>al(S505) . ^^7l(460)7> z^- o]^^ 

(200-l~200-n)5^ ^l<aAl^^ ^^tb ^. :a.^7l(440-l~440-n)7> ^1-7l H^-o] 

^^7l(460)7V ^^^V ^l^Al;?V^ «=>1^^H 4 <^1^^(200-l-200-n) -M.^* ^ 

«I^4(S506). 

<60> ^11^ ^ ^^7l(450-l~450-n)fe M.^^] € ^l" ol^^(200-l-200-n)^ 

J:6fl tB^>o^ Z^- olJi-^(200-l~200-n)ofl 4€: ^7> 42r ^^5^* ^V^ ^^fl^ ^.^4^^ ^> 
?lt^(S507). 

<61> olnfl, 4'7V 4S ^^Sl^ ^1]^ ^ ^^^}^ ^-^S. ^-^ S^fl^^ 

42: 4 oi:^^(200-l~200-n)5l 4^11^ ^1"^ ^fl 

<63> oi>^6ilA-l ^T^tb ^ ^'^'^^l OFDMA 7]^ ^l-el ^1^^ 71x1^5^ 

sfl^ ^ 13-^^ OFDMA^ ^«<3-*^ ^a<^l^i ^\^^} ^^91 ^-f . *=>1^^ 

^>o) :g-7l2|-7l- 71^1^ ^^711- 4^t!: ^d^l^W 4^ A>-g-;^>^V 

j^^:^Vo^ Jg.7l5|-1- O]^^ Al>,t^o1lA-l£ ^-g-O] 7V^^ t^^^t}?]] ^>^€ ^ 

^4. 
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l^^^J- 11 

OFDMACOrthogonal Frequency Division Multiple Access) 7]^^ €1:^1 ^]^^^ 7]7.]^ 
<2fl^ JS-^I- «j-igofl ^<H^i, 

(a) cff^ oi:^^o.s«-E^ OFDM ^^^\^, 7l§ E]-ol^J Ais* ol-g-^Vcx^ z^-z^-o^ 

^l7l^>Jl, FFTCFast Fourier Transform) :^^5^*>fe ^^^1 ; 

(b) ^7] FFT ^^5^^ cf^ OFDM ^^-^ <=>1^^ ^^fl^ ^#^3. ^B^^V 

(c) .^V7l ^^11^ ^1-^^ ^2^^ 4^ OFDM ^"^^ ^ 

(d) ^7] ^^1]^ ^1-^ OFDM ^1^^<=»11 ^«fl ^fl^ ^ 

1- OFDMA 7lti]:^ ^l-s] Aj^e^ 7l^R^ . 
21 

7]^ Bl-ol^J ^S^, 
S. OFDMA Al^.^^ 71^1^51 Sifl^ IJ-^. 
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I^^^^J- 31 

2 9X^^^, 

^ ^^7]^ ^^^S. OFDMA 7l^sl 7]^]^^ M.^ nJ-^. 

^7] (a) ^;^1<^1^^^ FFT ^71 71^1^ 7]^ ^1: H^-olxgofl itl-El- 

^^30.3. ^1-^ OFDMA 7]^^^ ^%^] ^l^^J 7]7]^^ ^o^'^ . 

[^^*^ 5] 

^V7l nf^ cl^^o| o^^v stfl^^ OFDM ^1:^ 71^1^51 ^1<^a1^3i1- -^1-71 7]^ ^ 

<=>1^J ^S.^^] 7]^ ^]^^^ ^V<=H1 n^^^ -^cfl^^ :^l^Al^oil S^n 4^*>^ 

OFDMA 7ltiV^ «&l 7l;^R^ iil^ 1^-^. 

I^^^^J- 61 

^>7l (d) ^^l<^1^i. 

^7] m ^ ^^*H, ^ifl^<^l ^^^^^ ^^-^S. ^fe OFDMA 7lti>s1 

7]^]^^ «o^^. 
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OFDMACOrthogonal Frequency Division Multiple Access) 7l«Vsl aI^iE^S^ 71:^1^ 

o,!^^ oi:S-^o.s.«-E^ ^-aslfe OFDM ^Ir-i: ^fl^^ i^>*H 42:^^ ^^^H1 ^*=H 

^V7l 7l^l^^S. ^-tls]^ <^l-§-^^ OFDM ^1:2^ ^S^^^ 47l*>fe ^1: 

^7] -ai: ^J:^:?]: ;^l7l7l7l- ^]7]^ <=>]^^^ OFDM^-i:^ 

FFTCFast Fourier Transform) ^-I^^V^ FFT ^^7]; 

^7] FFT ^-1^17171- FFT ^-1^1 o]^^^ OFDM ^^^]^'\ ^ <^1^^^1 "^^A 

^1-7] x:^^ olJg-^o.s.«.El zj-z^-Sl OFDM ^1:^ Bl-olnJai|., >a-7l 71^1^31 7l§ ^ 

^^11^^ 4^ ^1^^^ OFDM ^1:^ 5^fl^^ ^^t}^ ^]<^^]7^ :a^7l ; ^ 

^1-71 ^]'^^]^ ^^1- :s.^^7ioiiAi ^Aj- siii^^ ^^fl^^ ^1^^^ ofdm^I:^ 

zj- ol^^o^ Alj: ^ll^oi] o^t!: ^ ^"^^ ^>^1 ^fl^ ^ -1- 

^7l 

1- i^*>fe OFDMA 7l^s1 «ei 7l;^l^s] sfl^ :a^> 
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